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(57) Abstract: 



PROBLEM TO BE SOLVED: To 
provide such a semiconductor 
memory that the time required for 
redundant operation can be reduced, 
with respect to a semiconductor 
memory provided with a redundant 
device of a shift redundancy system. 

SOLUTION: A switching signal 
generating circuit 26 is constituted of 
plural divided signal generating 
blocks 26a-26d. First to fourth blocks 
26 are constituted of first to fourth 
transfer gates TGa0-TGa3, YGbO- 
YGb3, TGc0-TGc3, TGd0-TGd3 and 
transfer gates for redundancy TGas, 
TGbs, TGcs, TGds connected in 
series between a high potential power 
source VDD and a low potential 
power source VSS so that each block 
26a-26d generates switching signals 
SC0-SC3, SC4-SC7, SC8-SC11, 
SC12-SC15 controlling four shift 
switches SW0-SW3, SW4-SW7, 
SW8-SW11, SW12-SW15 
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Aft* x — £ aGBOT-r - ? •> ^KStfJEft 

ffl-r- 7 FjgttU WiEa»^T r -^^^ 

mjfE%JI^§te. 

W fEJEJlT Fl/X$;f3- F L*rfl^ £ ft^JlT & t r? - 

k-tz>*mmm$m* 

i mmn 2 ] ffiK#fi*BS£ rn >y ? « . mr f e^i&^ 

Aaj*T-^«^» (m) fcflrC4NHR (n : nli2« 
±^lt) t:Io'<t (m/n) <7XX-f «y?«h 1^% 
&mX4 v + kfrbffitfLZti. ffifi (m/n) «OX>f 

■y * £ MEmffiVS t mia(S«i2lKBOiafc:B:W 

«u mwz&m^ vf-*OTEx>f vf-hwiEffime 

S«<9fi3£ffAJg«U fufEM^x^f ■y*fttffflrlE5E 
Ho 

HB3R3S3 ] OTE^a-^EIKUt. WKWfc^fB-WS 
>y ? te«*W6«DRcOT 

f^fn-^/D >y ^*W30ftr-^^<^llfc:#iB-rft 

So 

i: fc4WS i: T & IW&H 3 fEiK^^ttlElt 

it. 

[ 5 3 HUf E#fl^£7a y 9 cOfflBWO* 4 v 
f-iH/JEAJBX^ 7fiiCMOSih7yX7ry-b 



^WffiLfcflffili^SttJ^-rsn^rn-y^rFlxX 
h frlE%^T F^x hJI Ex n — KS^fc 

m^ir & - Sr^at -r&sfca&i 1 7^ 5 ^m^^ii 

[000 1] 

{zm-thhcoxfoho 

[0002] ^^mmmmmit. mut. 

WiL **JMfck:ff v ^ * y fl^jaait < % 

ffiT^ffllt hi3toto%B^Wmfi&« A^ < iot 
[0003] 

T> 2^7 h5ESi:V^ HI lRX/mi 2 

[0004] HI lfcfeV^T. 16^Sl^l6f 

^DBs 36qR*tfeilT^&. Sl-Sl 6t~^^'X^DB 

0 -DB15ii. ^ttrtlK-Rm^y FX^ -y^i: LXCDm 
1-^16x7 FX^f v^SWO — SW15£tf-LTIgl— % 

1 6A*^X-^ltDQ0 -DQ1 5(C Ztl^tltgWt ZtlX\^ 

[0005] f LT, ^1—^1 5i^7 FX-f «y^SW0 
-SW14CCJ:0. »l—agl SAffi^-r-^IRDQO -DQ14 

W^^HI^ISI 5r r -^^<Xi|DB0 — DB14h, 
Sl-Sl 5t"— 9>^xmm — DB14J: 0 1 b*-y F±fi 
^2-^1 6^-^^-xmDBl — DB15^0PaT'W#^ 
JgS^-i>e X. mi 6y7bX>f 'yf-SW15(CiO. mi 
6Affi^J'r-^tRDQ15(i. WJiET^mi 6f-^UI 

[000 6] mi— mi 6y7h^ >yf-SW0 —SW15 

it, mi 2 cftn 7^M7 h i/xfn- / 1 imf 

isy Fx>f »yf-eo«l-t**iaB 1 2tci; 9fl»;LflJffil 
LTmi— mi 6i/7h^ y^SMO — SW15tC»*Ei-& 

[0007] s^ttiHRi 2«. mi -mi 6i/yh 
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x>f -y^swo — swi5£ttJB-$-&g5i—3Si 6hyyxy 

rlf— FTGO — TG15 JC^fflb^V^ 7 r^r- MGs £ 
TGO -TG15, TGs OHOX-F^, il 1^1-^ 

*§rw&jizti&. zlx. mi -mi y + 

1 6Aas*-r-^«W0 ~DQ15SrSSl~aBl 6f-^ 
X$|DB0 ~DB15£**l«lfi&ffiU Llx^;U(7)^#fi-^ 
(CJ^LT^l-mi 6Aaj*T-^*DQ0 -DQ15£m 

2— »1 6r-^x&DBl -DB15atX5C*fflr-^^< 
x|©Bs£*;h/miBtt-«-* . 

[0 0 08] fot, ffltetf, »14r-^^»DB13 

i&V&mRthT KUX«##*JEftT FUXfI-5§± LT 
JEST FU.Xt 3-^1 

DB13tC*M«-|> h7>X7r FTG13***:? U 

fflb7^7ry-MGs j&M-v-r*. cifueio.m 

1 4 -mi 6i^7 hx^f ^^SW13—SW15«i:LK^cofl) 

r-frtxmm. mi sxftjiT-fmmiZ&i e 

t-?^X«U)B15. ^1 6Aaj*"r-^«DQ15S:5C^ffl 
r-^xllDBs «n:^:J:oti/7 b/L^SU 

[0009] o . ^7 hjc^s^Mi. xmob&r 
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Slat*)**** t^r - * teinaEJK^sa'fb^s*^ x 
3n*i-&*fit» (f-^^uii) *s^c*<*o. 

y7hM7WflIti*iSS«. #h7 
y*7 ry— blOO -TG15, TGs 0^y&£t£:. ^il^> 

J ?#h7>'X7ry-MG0 — TG15. TGs Oi^y?^ 
3^1^ #W#S#^l^«09»;i <H->L, L 

->H) fcCR3BE££tStfS*»&T»*. 
[0011] WrtcKSWi. /hfflaMtfc5C««*^ifti± 

*£\ n^rHl/^ftiO, fO»3 7A7Hl/^ 



ot, S'? FX4 -yf-^UOSiiiJEti. x"7Fi&ffrO 

/Co 

[0012] *¥mte±£Sffim&£Mm'tZ>ti#>lz%:$ 

m^mttz^mmmmm^i^x , x-gMmzm-tz 

[00 13] 

^Sftfttfxx-Y >y^£if #x-f yf-IB^i5>^7 F 

x^ v+*mmi-z®9m*ittJ}'th9M{ttttaim 

n « y ? fc4HW L , #y n «y ? 6D«ft<7);* >f 
ttftZX 0 s ^ FiSfm^x-f >y fiOWflli 
[0014] #flW**7n >y ? tt . IB^ 2 tcf EtEO 

aacoA£ij*T-^*^a (m> 

ft (n : n»±2J2Lhtffl»> £36t*<» (m/n) OX 
4 lO^IfflX^ ^fcjf^KlSStU (m/ 

wg^t. %«fflx^f -y^^x>r >yj- timimm.com 

[0015] -rn-^EiKli, lf^3t=EW^»^ 
J: a tc. 1gftofi^^7o ^y ? WtflS^iMR^ya 

- ^7'n *v9frt>w8L%ti^ n&y^- ^07^, 

%^fflx^f 'yf-Sr^V^-r^i^tCxn-Ffi-^^^ 

ti«a*of3-^p vft^wmmiztmztitz 

[0016] «.f3-//D >y ^(i. 11^4 ^IE»0 

IBR^^idt^ *(lf»47 r D7^^fflS:^>f 
•y f* Wyt^fflX ^7fiiCMOSih7^7ry- 
FT*&. 
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(rymmzmi-msitzm^xmty-tz. nm. -jot 

»JBco^SI«ciBttiSK 2 0 cD&fty'xi >y 9 WCfo & . 
[0 0 19] ^ftlB1tJIM2 0l4. ^^'JTW 2 
1 , T>y®S&2 2. A£fcf!0S£2 3. %^12 4^ 
%IM2 4(i, y7b^^ 7 f 25, y7bX 
4 ^^^fl-^^0^2 6. 37A5Ll7F^f3 

[00 2 0] ^^'JTH 2 1(4. ffiSffiJHSftS**: 
y^2 1 ai:%^^^yg{52 1 b ££v^ ^^)U2 1 
aligl-Il 6t~?A.x§£DB0 -DBl5^1>Lr^y 

[00 2 1 ] bX>f 7 f 2 5(^1^1 6Att}^l 
T-^IRDQO -DQ15^^LTT>r[H]^2 2W^$ix 

tv^. T>y°m%2 2i±v-VT>y 0 t74 hryy 

-^i&DQO -DQ15±^y-FT-^^li^LTAta^I0 
K2 3C3^L. hTy7°iiAm;ft0&£2 3^<O 

[00 2 2] Aa^l[l]fS2 3 Wi^t 0 TV4 2 1 £K 
ttS*&7J)«#Di^A^$<l&. ASWJEIB&2 3 

[0 0 2 3] n^flWBfilSigB2 8fc:tt. n^AJtMir 
Kl/^CRAfcn^n7^rFl/Xfl|«gfRX*<A 

[0 0 24] ffi£EHB2 8{i. DWov^THV^fl 
^fl^RX^^AJC^T HUXCRAfcC^air^^T* 

f S J I: a 7^%ftr H I/7f^-/2 7tcatfrr£. 
[00 2 5] %«rKU^-r3-^2 7ii, TOtfl^S 



(4. 3C*TH^Xr3-^2 7«. n^AJC^TKUX 
SfH*££«»fi**£II«2 6(cf3-KBtSD 
[0026 ] «#m-^»£EIB2 6(iT*r?- Kft^-SD 

sc\,zimLx*>*y-tz>. ztiizx K) . mi-mi 

6Aai^r-^iKDQ0 ~DQ15**. Sl-Sl 6f-^A' 
[0027]^ 127 

(4. «'jrw 2 i<a«£etc*&. -xturw 2 

1(4. vh'J <y^^*^BB?(8<ifc«3R^^U-fe;^ 

[0028] 3^ATFUX£J:9»tt3;fr4aflft«a* 
t'JWo7^, flP^b^yMR^rm (XIItW** 

-X^U-fe/l'fc-fttr) L> -fert^o ? 3 llrr 

^^y^l/7"n7^3 1 CTD77'n7;^Mn o 
HP*>. ^UTW 2 1(4. St^7'n7^3 2 
(X(4«ac03 7^yo.y^> frbm&LZti, #n^r 
07^32 (4M*<^ 'J t^7"D 7^31 
<i&, ^LT. #>«^U-fe;uyn-/^3 li4A!H*JT- 

[0029] BP*>. mi -mi 6Affi*T-**ftDQ0 - 

DQi5(c^f LTSS? Siifc 1 ^<o^< U t;i//n 7^31 

XRS> * 'J -b7U*«*a ^O^fiS;* ^ U -fe;P3&« 

^Sntx-^^^KSr^PBx-^^aik U^7 
h5E*#fr*>#i£ . flP^^E »J -fe/^n 7^3 1 £%H 

[0030]»C, 7 u^^^JE^ov^TK^B-t 
6. 118(4. 7^^;U5C*ORWH-C*0. 13 IS. 
Tfmi<n*^)TVA 2 1M'%Mt2 4^Mfi 

[003 1 ] K9I£1MUrr4fctf>fc. ^t'JTW 2 
l(4r-^^*X*'|^^4o^^^ , JHr;Uyp 7^31a 
— 3 1d$:fe, ^faD»>7'D7^7FI/XRBA(K 
RBA3#^J9^T^ixTV^kOk^&. LT> #5C^ 
mffi^l^cOjL^fflx-^^^ISDBs ^fflS^ixTV^ 
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[00 3 2] 4*. 'Jt/l/yn-y ? 3 1 a — 3 1 d 

?3 1 a— 3 1 d<7)u^7"u 7^THV XRBAO — RBA3^ 
^tl^flZ2yM,K^y h &m%3 3 a- 3 3 d tCfS'fi 

[0033] fit, mi^^^U-t^yn«/^3 1 a 

(m2T-:?^*iy)Bl tC^PfS^I). fc^d) * !S2 
^t'J-fe^7'D 7 ^3 1 bii^lx-^A^UDBO [Z 
Xmtffo*). m3<^^^^^}Vy"u^9 3 lcliS16 
T-*^X«U)B15tem&*J> 0 . &4<D**V<t)V7n 

[0034] iBi^ : & i Jt;i/yn7^3 u^rn 

T Kl/XRBAOtCj; 0 37A%Sy7 h*HJ»3 3 a 
Hn i )7'n 7 ;rF UX+S$gff ^ R X ifiQtfy £ tl* . 

^ v * 2 5 3&«^:pb^**»2 t- ^^n'-xmidbi zmm l 
tc^xoitz. g*3—ssi 6<t~*axirdb2 -dbis&ix 

JE^fflr-^^N'XJSDBs ^2-^1 6Aifttf-^l 
DQ1 -DQ15t^7hLT««S<l&. 
[0 0 3 5] ^2W^'JW07^3 lb 

DB15&tX5C^ffl-r-^^N'X«DBs ^1-^1 6AS^ 

3^t'JW7 , 07^3 1 ciT^-fexn^, & 
RB#* J»16f^ n*X«DB15 £ ttffi L & V* J 3 £ . 
ftSfflr-^XSDBs tfgll 6Aite&T-*ilDQ15fc: 
v-^NLTJg^^ix^o »^ ^4^^'JWD7 
?3 1 dS7^*XtS»6, Xmfi&hmi 5f-^ 
^•xHDB14£^L^^J:-3tc. HI 6-r-^AxlKDB 
15RU"KM:m^-9^xmms jfifRl 5AX/mi 6 Aft 

[ 0 0 3 6 ] J: 5 te. 1 
-^AxifcDBs %mMi-&ZtT\ #^^yWo 7 

^JiMisyh &m%<o%i t Tftart & <r fc **-c S > ScSr 

[00 37]12(1 2 HI*tettaS«2 OcOffiB^n-y 
3C*Jgl2 40^o v ^iaT*&. y7h 

^7f2 5ii «£*iub (@9#H3) tmmizmi- 

[0038] ««i^Jfc*EIB2 614. #M§*ufc*» 
( *Sllt»»Ttt 4 O ) Ofi#%^^n 7^26a-2 
6dj&»£1»SS*lT^&. tiffin (2tLhtf)SES) 



07^26 a— 2 6 d (4. ^tlfMflC^lT 
(m/n ) if. fiP^^JW^TJ44 ( = 1 6/4 ) ffl 
-fOSO^? hX-f *yf-SW0—SW3 , SW4 — SW7 , SW8 — S 

wii, swi2^swi5£*j»^&w*fi-^sco — sg , sc4 

-SC7 . SC8 -SC11, SC12-SC15££)3;-f& Xoizffitit 

[003 9] fiP*>. Sl^n 7 ^26alt Wl-SI 
4«#ft-tSC0 -SC3 fc^dtT&ctdK. 

h^>X7ry-hTGaO-TGa3h%i|fflb 

h» &h7>X7Yy— MGaO— TGa3, TGas^Pal^y — 
HI— HI4^7 hX-f >yf-SW0 -SW3 £-BJ9» 

[0040 ] mmiz. m2<7)7u*y?26h\±^ ms— 
msmmm^su -sc7 z&j&t&xoiz. mm&mn 

VDD<b &mtdMM VSScofflfcKyiJ tdSSBSS futas 1 
4 h^yX7ry-MGbO— TGb3h%^fflh^yX7r 
**-MGbsfc*»i?>fl|«S^TV^. S307'D7^26 
ctt, JB9— *1 2«§ft-^SC8 -scn^rtM-fiia 

s«asavDDi: fi*{a«aa vsscora^s^ij(-««K 

S^SSl— m4 h^yX7ry-MGcO-TGc3h7L^ 
fflh^VX^ry-MGcst^^ffidtSixTV^o ^4 
D ^ 2 6 d (4 . m 1 3 — £ 1 6 «JSfi-^SC12— SC 

15 ^ ^t-r & j a % mmimmvw t i&mimm vss 

<OBI^ittMfc:asK*ix^lB 1 -*4 h7>X7r b 

TGdO-TGd3 fc h?^7ry-h TGbs t ip ^ffi^c 

[004 1 ] 3^A5l^TKI/Xx^-^2 7f4. #<1 
f%47'n 7^26a-2 6 dfc»JBLT»W3*i3ta 
jft ( 4o ) ^f3^7"n7^2 7a-2 7dHffijS 
#f3-r/07^2 7a- 2 7dli n 

9^5CftrHixxcRAawpj^fi#s j*a*l. ^g- 

/D-^ 2 7 a-2 7 dt:»KtS»l-» 1 6^-^ 
^'XffDBO -DB15^Mil*^R8^*)&«^(3. 

aO— SDa3, SDaJ, SDbO— SDb3, SDbJ, SDcO— SDc3, SDc 
j, SDdO— SDd3, SDdJ%fot>~tZ> . 
[0042] ^PBx-^^^HtcWJB-rfir 

v ?t4, * ^par-^^^Kic»«-r-6fi#«trn 

7^iOh7yX7r^-b^7 t»J»-T i; «> (3% 

[0043] *3t, xmnfo&T-f^xmznmth 

3^, »JB-f-&#«#»*rn^^^aEl h7^7r 
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y- Y £*ytzMWt& 1 1 Yyyxyry 
- b £ * y csiffl-f & ct 5 L*«»fI-^£ 

[0044] ±IE^»f££82x-:?A;*j|8DBl fc^pg 
^ft&*&tco^TKHB-f& . 8 1 iOfn-^p -y ? 

2 7ati, ^PiWJ)€>^2t ; -^^^|1DB1 fc*tJf?l/C 
^ 1 ^flf M7'D 7 ^ 2 6 a^2 N 7 r 
bTGal^^. 5Lftfflh7yX7rf-MGas^^y 

tcsufflii-^ i -5 c&i£Lfc8 i -84 r Kft^-soao 

0,81 cOfl u -y^2 6a(i H K/U<08 1 

flJSd-^SCO i:LV^;^^2-m4W#fI^-SCl — SC 

3 £ft7l^&. 

[004 5] <I^B#. 8 1 Ofi^-^y O -y ? 2 6 a 
tt. 82-84flJ#fI^SCl -SC3 COU^/HJ0#i 

(H^L) ^^L^3oc0h7>-^7ry-hTGa2, 
TGa3, TGas^Ji^CRaSL^t^V^^. *<9*aJ9 

ii, 83-^1 6 hy>A7Ty-b1G2 — TG15&WE 
Sfflb7yX7r y-MGs <D1 5ffl#COCR3iffij&<£ 

[0 04 6] SlOf3-^n 7 i5 r 27aJ:0 
ifit'-y b§Jj082— 84 0x3-^0 -y ? 2 7 b- 
2 7dte, 82— 84^fl^g£:/n >y 7 2 6 b — 2 6 
d^l h7^7r^- bTGbO, TGcO, TGdO^^^ 
C %^h^yX7ry~hTGbs, TGcs, TGds^y 

Hfl-Sf-SDbO— SDb3, SDbJ, SDcO~SDc3. SDcJ, SDdO— SD 
d3, SDdJ^ril^-r^, ZZUZX*), 82-84<?)ft-^?& 
4yn-y^2 6b-2 6dil Ll/^;^5-i8flI 
#ft#5C4 — SC7 . 89 —mi 2W#fi-^SC8 — SClh 
813-81 6W#fi-^SC12-SC15^*^^o 
[0 04 7] d^ff^ 82-84^fl^££7n«y?2 
6b-26dit ^tLm8 5-88tH#ff-f-SC4 — SC 
7 . 89-81 2«J*fI-^SC8 -SC1K 81 3-81 6 
W#fS-^SC12— SC15^0K;H:JJD#^ (H — L) fcltfV 
Lti4^>cOhy>^y ry— bTGbl— TGb3, TGbs, TGcl 
— TGc3, TGcs, TGdl— TGd3, TGdsfc X h C R5BEL£4. 

[0048] ±IS*CtiH K/l^>£> L U^fcffl 0 
9»i&*^fcn*r*i. BP*>. 81-84^ff^ 

4/a«y; 2 6 a — 2 6 dTfcL 8 1 — 84®JfflFft#CO 
flJ0§^.tw«^;T*t>4ffl^h^VX7Ty-b^J:&C 
R*86L**fet*r^. 4fc. 81-84^ff^-^yn 
772 6 a- 2 6 d£fcft*CR«ffili«aiirnfc 

&fS-^f££7"n •/ 7 J: 0 
±fitT-y MHco«-Wfc*yn * ?-CliH-tf>c RjiJ©* 

ran 



[0049] ^b^-f ^f~2 5^j££fM!T 

6. H3U;. y7 bX>f >y^2 5<^— »[I]»0-ej>9. 

81 OSt/81 1 bxj v^SW9 , swio^niBia-c 

[00 50] 81 O^b-X-f >yf-SW9 4«081 
-84 byy^yry-YA 1 -4 4 >f VA-^W 
4 5fcSr*"L"CV^. Z-byy^yry-YA 1— 44 
14. Pft^MOSN7yyX^ (PMOSh7yy 
X^) tNf^^MOSb^y^ (NMOSh7 

[00 5 1 ] 81 Yyyxyry-YA lii. 81 OA 
T~ ^ If DQ9z k»10f^ fc <OlHfc:« 

RSii. 81 OAtt^x-^tillWzhSl Ot-^a'x 
RDB9z£J£j«'f& 0 »2h5yX7Ty-h42H» 
1 0Am^^-7IEDQ9xi:81 0T-*AX«DB9xfc<z> 
IHfcSttSfi. 81 0Affi*r-*«W9xfc»l Of- 
?Ax$£DB9x£SSrt& 0 

[0 0 52] 83h7yX7r^h43ii, 81 OA 
ffi^^-7HDQ9zh8l l^f— :?^X«DB10z ^:«: 

XiUDBlOz 8:je«N"S. S4b7VX77^-h44 
(4. 81 0A^r-^ltDQ9xh81 It-^^^UDB 
lOx fc<onfciSKS*i. 81 0AaS*T-^*DQ9xfc» 

1 1 -r-^^^nDBiox zmm-tz* 

[0053] 81. 82 Yyyy.yry-YA 1, 42 
OPMOSh7yy'XW-h, at^. 83. 84 b 
7^7ry-h43, 44c7)NMOSb7yy'X^O 
y-bWi, 81 0W#ff^SC9 ^A^^o 

[0054] 81. »2b9X*7r**-b4 1. 42 
CONMOS b^V^X^CO^r-b. 83, 84 b 

7yX7ry-b43, 44^PMOS Yyyi>X9CD 
y-h(3tt, >f Wn-^EIB4 5$:^tT8l 0«J#d 
^-SC9 $rA7l-f^o 

[00 5 5] ^LT. 81 04a#^i#SC9 tfLW 
(lS*fi[*E) coi:^. 8123X^82 byyxy r y- 
b4 1 p 4 2kt*>'U 83W84 h7yX77^'- 
b43, 44ltty*th 0 m^X^ 81 OAai^ix-7 
*R*tDQ9z. DQ9x(4. 8 1 Of-^ AX|g«DB9z, DB9xk 
ffia^ix. 81 1-r-^^'X^DBlOz , DBlOx hMM 

zti$> 0 x. 8i otmm^-sc9 (^*{5m 

J±) C0h#. 81^82 Y^y^yry-YA 1 , 4 
2(W7L,a3&V»4h^yX7ry-h43, 4 
4\±*y-$-h« m->X. 81 OAffi^T-^aWQQz, 
DQ9x(i. 81 1t-^^^»WDB10z , DBlOx kffigjS 
ft. HI Ot-^n'-XISWDBQz, DB9x^?ISfr$fL^ e 

[00 56] O^O. 81 Of>^ bX>f «yf-SW9 (4. 8 
1 0W#fI-tSC9 tcS^^T81 OAffi^r-^«*fDQ 
9z, DQ9x^. 81 Ox-^^N'X|g^DB9z, DB9xh8l 1 
T^'^ttWDBlOz , DBlOx $rt}J#$l]ffll^|> 0 

[00 57] 81 1^7b>^>f yf-SW10CO»«tt* 



! ( 7 ) 001-344991 ( P 2 0 0 1 - 3 4 5$8 



~th 0 ±fz. »1— »92WXK1 2—3(51 6y7bX^f 

>/^swo -sws , swn-swi5<4. x-ftztihomm^ 

[00 5 8] 114(4. miRXfm2CDm^%£.7vv? 
26a, 26b, Sl^2^f3-^o 7 ^ 27 
a, 2 7batX«^IIIB2 8^liIBE|-C*0. H5«. 

m 3 *4 <r>m^mi7 n >y ? 2 6 c , 25 d&t/m 

3&L^4^^-:?Vt7v?2 7c, 2 7dc0SKia 

[0 0 5 9] H4^E15^BV^T. 11W12^ 
9A5E*TK1^CRA14T Fl-Xfi-^AX<;3:0>;.BX<;3:0 
>;,CX<;0>; *>&«JSStafc*»b* -y h<0fi#"e*4 . <Ift 
£>ff-^<;3:0>; (44 b'>y h<0«#*»&«jRS;h,S fc £ 

[00 6 0]^SK2 8iiyrilI»*^a«3<i. n 
WQ7^7KU xff^fi-t R x 1 b V-Xff^-CX 
<;0>; W^H»2 8tt. H I^/l^fltffifl^ 

RXfcJB»LT«3e«#C J t LXKMT FU*«-*CX 
<:0>; Sraj^-T&o 

[00 6 1]^lOfn-^n-^2 7a{i 770 
B5 1-55. fyKW5 6, >f^WHl]B5 7- 
6 l£^rO. IBl-Sfl4yT[IIB5 1-5 4(43 A** 
^T*&»y\ SSlTHUXfi-tAX<;0>: — AX<;3>; #^ft-Tft 
A * $ ft . ftffl m 2 Stf SI 37H>X fi-^BX< ; 0> ; , CX< ; 0 
>; 3&«A*S*i&. »1— *4yrHI»5 1 — 5 4«. * 
tlftl 1 -3S4 f3- KS#SDa(KSDa3tfB 1 £HI# 
M/n«y^2 6 aO^ll — 3&4 hy> xy r^MG 
aO—TGa3^ffi^-r^. 

[00 621 ^1 — H 4h7y^7rf-h TGaO— TGa3 
i4CMOS«BBT*9. h»f^B#(cfett-2)#y-H 
cO^am (H— L, L-H) 311 -Jg4 

T Kft^SDaO— SDa3(4£- h7^7r^ MGaO- 
TGa3^ P f - -V */HM O S h 7 y isX ? CO b foVkVk £ 

ft. #Nf-^*;uMos hyy'Jx^coy-b^tmi 

— SS4T3-K(i#SDaO— SDa3£-f yA-? 0B 5 7 — 

[00 6 3] i-y F0B5 6«4±fi3b> 
FU*«#BX<;3:1>; WJjjStl* tt*S^V7 SB 5 

»3rFU-X«^CX<:0>; #A7j£ft&* y TEW 5 5 
(4. JC^-rn-Km-f-SDaJSraJ^'f^o ^Off-^SDaJ{4 
%Ifflh7yX7ry- MGas^NMO S h^V^^ 
coy-Mcffij&^ft. PMOSb^yy'X^coy-bt: 
(4fl^SDaJ£^ W<-^@»6 1 (CJ: 9 KIEL 
{£&2ft&, 

[0 0 64] S2<7)f3^n7^2 7b(l IS 1 £0 
f3- ^7'U 7^27ak [5J^(3 7 T 0B 5 1-55, 



^yF!UB5 6. 4 ^HIB5 7 — 6 1 t . tVK 

H»6 2&^yrEiB6 3**o. si-swyrniB 

5 l-5 4t43A^*^T-£>9, 351TKUX«^AX<;0 

>; -AX<;3>; ^^ft^ftA^J^ft. 2 Xl/» 3 7 

KU^ff-^BX<;l>;,CX<;0>; j&*A*S*l4. 
[006 5 ] ^1/7M5 1 ^^MWy7M6 
3^A^Sf^-^:M$n, W70^6 3OA 

**F^ffi**4-^y HHB6 2<Dftjj$&Tl,zmmZtLX 
^>'HIiIB6 2W4«T{4b'.y h^27Kl/X 

ft-^BX<;0>; a6«A*Sn*. LT . yrHIB6 3*»fe» 
1 f3- HI^SDb0^ft^£ft£ o -e<7)fl*^SDbO(43! 1 
h7VX7 rf - MGbOcONMO Sb7>yX^W- 
b£ftteS*u PMOSh7^^y-M:liSl 

T3-Hm-^SDb0fr>f y^-^0B5 7 (let 9K<ELfe 

[0 0 66] 1^2—^4 yriUB 5 2 — 5 4(4. %ti* 
ftm2-m4-r'=?-Kft-tSDbl-SDb3^ai7 t J^^o ^ft 
£>ft-^SDbl-SDb3(4fg 2 -^4 h7yX7rf- hTGbl 
— TGb3<7)# PMOSh7^'X^y-h »S ft . 
#NMOS h^y^X^coy-h^(4m2-||4f ;, n- 

H ft^SDbl-SDb3£ -f >-^-^ IHB 5 8 - 6 0 (= X 0 R 

KL^fi^m^ft-g.. 

[0067] ■*-VKSB5 6fc:t4±ffi2b-y h«*27 
FUXft-^BX<;3:2>; ^A^^ft. ffiM^y7[H^5 
5cOA*3H^-S«KSfLTt^ ft ^yTHIB5 5(d4 
»3THU^«^CX<;0>; tfXJlZtlZ. yr[UB5 5 
(4. ytSrn-Ffi-^SDbJ^aj^-r^o ^^ft-^SDbJ{4 
h 7 >X 7 r Y— MGbsO NMOSh7 yi?X J 

coy-bdzm^ix. PMosbyyi/xfcDy-biz 

ffi^^ft^. 

[0 0 68] m3c0x^-^y r n>y^2 7c(4. W>2<D 
f3-^n 7^27bh y r (UB 5 1-55. 

7">FIIIB5 6. W^-^IIIB5 7- 6 1 . ^yFIH 
B6 2at/yr0B6 3Sr*tf. ^l-^4yriUB5 
1 - 5 4 (4 3 T* D s S17K lxXft-^AX< ;0> ; 

-AX<;3>; ^ft^ftA^Sft. «ffi£»2Xtf»3TF 
U^fi-^-BX<;2>;,CX<;0>; WXJjZtlZ>. 

[ 0 0 6 9 ] 35 1 770^5 1 OtfJ^ffi^y THIB6 
3c0A7^^O-^f^$ft. ^coyT0B6 3coA 

^jstp^fa^rtt^y KI3B6 2coffi*firf(csasftT 

-^>-KlHlB6 2W4T{42b'y YOM2TYVX 
fl^-BX<;l:0>; ifiXh%fll>. LT. y7@B6 3*^ 
^lf3- Hfi^SDc0^m*Sft«>. ^cofi^-SDcO{43^ 
1 h^yX7ry-'- MGcO<^NMOS h^/yX^W 
-hC-«*&$ft. PMOSbyyisXf&jr-blZtem 
lxr?-Kfi^-SDcO^>f >a'-^M5 7CJ; ORKL 

[0070] ^2-m4yriUB52-54(4. ^ttl? 
*l»2-»47 ? 3-K1i^SDcl-SDc3*ffi*-r*. ^ft 
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^fl-^SDcl— SDc3ltm 2-m4byyxyry-h TGcl 
— TGc3CO£-PMOS by VJX9coy- htCftf&SiX. 

Kfl-^SDcl— SDc3£-f 8 — 6 0 t,Z& 0^ 

RLfcflWfltttSft*. 
[00 7 1 ] tyh'0B5 6(:liifil h'7b^2T 
HUXfI-^BX<;3>; *WWV7[Hf&5 5 

3TKUX<1^CX<;G>; tfXilZtlh. /T0S§5 5(±. 
%«rn-Hfi^-SDcJS:aj^-r^. ^ff ^SDcJ^ft^ 
fflh7yX7ry^MGcs^NMOS F *j V *J X? <r>? 

-hfcttl&Sft. PMosh^y^x^y-Mctefi 

-^SDcJSM yA-^@»6 1 £ J: ORftLfc«*&«ttfe 
2ft& 0 

[0 0 7 2] ^4^73^07^2 7(1(1 H2& 
t/H3(50T r r7~^7'n^^ 2 7 b, 2 7c«K; 

rm»5 52ar>^>-HigK5 6^i$3ftfc«j£fc&-? 

[0 0 7 3] ^1^4770^5 l-54(i3A^ 

miTFWXft^AX<;0>;— AX<;3>; tf^fteft 
A^ S ft. ^alCm 2 fttf* 37F l/X ff ^-BX< ;3> ; , CX<; 0 
>; ffiXUZtlh. 

[00 74] fill 

^^^i-fyFIU^6 2<^a5*»^fc««SftT 

ft^-BX<;2:0>; ^A^l£ft&. ^LT. y70^63H 
m 1 T 3- Kft-tSDdO^att £ft& . *<*>S^SM0»4* 

-MiflfeteSft. PMOS h5>-^**<oy-h£fcBB 
1 T^-Kfi-^SDdO^r-f >rt-j?mK5 7t*z£ ORIsL 

[00 75]SS2—S4yrH«85 2'-54(i. ^ft^ 
ftH2-B4T3-Kfi-^SDdl—SDd3^ai^^ 0 ^ft 
fi^SDdl—SDd3«4» 2-I4h7^7rt-h TGdl 
— TGd3^#PMO S F ^ yy^^^-hCftJSSix, 
*NMOSb5yy'X^y-M:li»2-»4f3- 
F {f-^SDdW SDd3 S>fyA'- ^0^58-60 ^ i 0 R 

[0 0 7 6] m3TFWXft-^CX<;0>; teftilxr?- Fft 
-^-SDdJ t LT%Sffl h7^7rt'-h TGds<7) N M O S 

[ 0 0 7 7 ] act. ±IB<oJ: 3 te»j£Sftfc¥^K« 

««2o^flatia6^ttoTiiwr&. jw\ ^aw* 

EflBt»2 0co»fP^>f 5^£&^&?n.y?fl^ 
CLK^l^'Otn^T H^TWROiiift. -tft 
a ^ X^m^tf^Ltfi £ ft . iLftV-K^ (W 
L) aWHRSft*. 



WW-*-*. *<0*S5L KS-r-^^'^IB^WffiKaiSft 
[0079] dco^r, 37A7 Hl^xeoKOa^ftflJ 

wi-mm) tcAciota^o £P*>. t-**>« 
a^^^ajL«?ratci4i$ia«^3&<»tti?>ftTi5 0. % 

[0080] JiLtie^ Lfc J: a *!8»^»JB^«J:ft 

( 1 ) «J»fi^*£0K2 6(4. 4HM3ftfc«» (« 
ifim«*C(4 4 o ) cr>1t^%t±7'n 7^2 6a-2 6d^ 
&fft£SftT^£. #/n7^2 6a-2 6dll -£ft 

^tiftmmzftm-z AWstrxn^y ^swo - 

SW3 , SW4 -SW7 , SW8 — SW11, SW12— Sm*nffith 
flJ#fl-^SC0 — SC3 , SC4 — SC7 , SC8— SC11 P SC12— S 

u . ^ft^ftsmfim^vDDh fi«{a*iRvssop H i(cE 

Mfc««SftfcJS 1 h^yX7r^- FTGaO-TG 

a3. TGbO— TGb3, TGcO—TGc3, TGdO— TGd3h ft^Sffl F y 
y^7ry-MGas, TGbs, TGcs, TGbs ft 
TV^ 0 -f-COJSJft. * F 37 r^-F TGaO—TGa3, 

TGas. TGbO— TGb3, TGbs. TGcO— TGc3, TGcs. TGdO— TG 
d3, TGbsCOracoy-K3&^£fi^lSft&fiJ#fi^SC0 — SC 

i5fcL i^T4 b 7 y^7 r M: J; I. c Rig 

& n$ras:M< r ^ **e# & • 

0±KI3fc»IB^*3^T. ^#fi^^0S§2 6cO^fiJ 

[0082] O JifEHJ&BBJBtefc V^T N 3 7 F 
l/Xf3-/2 7«, fiP^l—^4^0f r 3-y7'' 
o 7 ^2 7 a-2 7 d«^ISfIlt t J:l\ M 
itf . B9XtfH 1 0 tc^-TJ: a fcWfltSftfe* 1 
4^-^'7'n7^7 1 a— 7 1 d^fflV^THj^LT 

[0083] m&f&t, mi-m4cor : 3-y'y'n>y 

9i i a-7 1 da. ±tmmmmcom2Ax/m3coT 

3-f7o7^27b, 2 7 ci:H«**^U:J:Oai* 
§ftTV^ 0 EP^. ^1^4^f3^/n7^7 1 



i ( 9 ) 001-344991 ( P 2 0 0 1 - 3 4 5$8 



a-7 i di±m-m z Fmf&?t>&. mmzmmz-t 
t ffla-f h ^t:o t taw & . 

[0 0 84] ^l^f'3^7D7^7 1 a^t^Hia 
VDD**A:fcS*Vt^i». 

[0 085] ^CO£o izm&i 2 titzm 1-S4^f3- 
r/n 7 ^7 1 a-7 1 dti. *^OflMW*R fC&ft 

(IBM"*) ZbWVZh. 

[0086] o^mm&mtrz&^x . t~*'<a&& 

[0087] 

flW- « - i: *«tS £ . 

[[11] -SOBM<04Hif*ElBfl«Bt^^n * ? It 

[02] ^l*IE«BSltoB»^n .y ? HT ft & . 

[03 ] y7hx>f vf-coSttHT**. 

[04 ] K^T VUX??-?RXfm^mi®8&C0\a} 

[05 ] %jit k 



[07] ^ 'J T U ORHjaT* I) o 

[08 ] 7 Wdf i/^;W3C*eo»BHH-C*)6 . 

[09 ] mn'KMT Y\y^zj-ym/m^^m% 

[010] jmcojest h \y^z2-ym/m^%^m 

[01 1 ] ^SDRAM^SMitl)^, 
[012] ffi*^7b^>f -y^fi#«^ig»^lll» 
0T*J>&* 

2 4 5EJI§£B 

2 5 y7h^ 7 f 

2 6 y7b^ y*fl»fM*£IS|» 

2 6a-26d mm&£7w? 

2 7 n^AJC^rKl/^rr?-^ 

2 7 a — 2 7d fn^Oy? 

2 8 n^flBffPJ^EIR 

DBO -DB15 6f-^vUi 

DBs %j|fflT--*>^*« 

DLO -DL15 gl-Sl 6 AaS*T-^« 

CRA JCftTH^ 

RX 0^707^7 Fl'.XflWB 

TGaO— TGa3, TGdO— TGd3 X^yf^;l"COh7y 

TGas, TGbs, TGcs, TGds ■y-f-fc UT^OTl^ 

fflh7yX77f-h 

sco -sci5 ®mm*=r 

SDaO-SDa3, SDdJ f3- Fft^t//L^'r7- F 
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